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Introduction

Urbanization and climate change are leading to more frequent and intense flooding events in
northeastern lllinois. A central message of GO TO 2040 was to integrate land use policies and
site planning with water resources, which remains an important guiding principle to achieve a
variety of environmental and economic goals. However, amidst growing evidence of increasing
frequency and intensity of storm events, the extent and costs of urban flooding, and the
continued costs of riverine flooding, CMAP identifi ed the need for a refined set of strategies to
improve stormwater management and reduce flooding damages in the region.

This strategy paper reviews the impacts of flooding, and explores policy recommendations and
strategies for ON TO 2050 to better protect communities from floodwaters and prepare for
additional specificity on both the recommendations and implementation. This paper was
drafted in conjunction with other policy work on water quality and water supply issues,
presented in the Water Resources strategy papet This paper integrates the lessons learned
from regional stakeholder engagement, review of the GO TO 2040 plan and implementation
achievements, and national best practices research. In addition, CMAP staff analyzed the direct
and indirect impacts of floodin g and conducted a series of interviews with stakeholders
involved with stormwater management in communities that have experienced flooding.

CMAP staff utilized the expertise of the CMAP Environment and Natural Resources working
committee to provide key i nput into the scope, direction, and content of this strategy paper.
Since 2014, CMAP has been a member of the Calumet Stormwater Collaborativea coalition of
nonprofit organizations, government agencies, and other stormwater professionals facilitated

by the Metropolitan Planning Council (MPC). That experience has informed this paper and
members of the collaborative have been key advisors in policy development. In addition,

CMAP consulted with and received feedback from representatives from the Metropolitan Water
Reclamation District of Greater Chicago (MWRD) and the six other county stormwater
management agenciesor departments, Forest Preserve and Conservation Districts, lllinois State
Water Survey (ISWS) lllinois D epartment of Natural Resources (IDNR), U.S. Army Corps of
Engineers (USACE), and the lllinois Association for Floodplain and Stormwater Management
(IAFSM). Special thanks to the Federal Emergency Management Agency (FEMA), who
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the creation of a regional flooding susceptibility index to identify priority areas for flooding
mitigation activities. 2

http://www.cmap.illinois.gov/documents/10180/653821/Water+Strategy+Paper_FINAL_+9-21-17.pdf/b7aa6b24a482
4718b51f-e82effc34a9e

2 CMAP developed the regional flooding susceptibility index with support from the John D. and Catherine T.
MacArthur Foundation .
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Flooding impacts in the Chicago region

While flooding is a natural process, development and changing precipita tion patterns due to
climate change have changed the way water flows through the landscape. The causes of
flooding are quite complex and are the result of a series of interrelated factors having to do with
environmental conditions, climate change, developm ent extent and location, stormwater system
design and maintenance, and our regulatory structure. Development often results in the
creation of impervious cover, which prevents the infiltration of rainwater into the ground and
generates additional stormwater runoff absent other infiltration, retention, or detention
measures. As the volume of stormwater runoff increases, some locations experience urban
flooding when the capacity of local drainage systems, such as storm sewers and ditches, are
overwhelmed. This can lead to ponding of water in streets and yards as well as water entering
buildings through the foundation or through sewer backups in combined sewer areas. As the
rain continues, the increased stormwater volumes ultimately enter rivers and streams,
contributing to overbank flooding. The impacts from flooding can be quite severe, in terms of
damages to homes and businesses as well as to residents and community assets, such as water
guality, open space, and transportation networks.

This section will rev iew what is known about existing damages from flooding, how those
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abilities to implement the regional vision, and how flooding damages are projected to continue

to rise in the face of increasing intensity and frequency of storm events due to climate change.

The region experiences significant and chronic damages from
flooding

Around the globe, urban and riverine flooding presents significant economic, social, and
environmental challenges. In 2015, IDNR conducted a study of the cost and prevalence of urban
flooding within the State of Illinois .3 Using data from private insurance claims, 4 National Flood
Insurance Program (NFIP) claims, and Federal disaster relief claims fom Individual Assistance
(IA) and Public Assistance (PA) programs, IDNR found that flooding in urban areas across the
state resulted in $2.319 billion in damages between 2007 and 2014 (Figure 1Approximately 79
percent, or $1832billion, of those payouts were located in six of the seven counties of the
CMAP region. 5 IDNR found that a majority of the payments could be tied to five specific storm
events and that 90 percent of damage claims were for locations outside of the mapped 106year
floodplain. This highlights the highlighting the degree to which lllinois' floodplain maps

have become out of date and no longer accurately reflect the risk that communities and
developers must plan to address. It also sheds light on the level of impact experienced from

STUEEwW6 DOUT UUOwWI DWEOOwW? 11 xOUOwi OUwWUT T wlaUEEQW®%OOOEDOT w PEUI O1 (
Resources, Offce of Water Resources, June 2015, http://www.isws.illinois.edu/hilites/more.asp?id=ufaa&fr=hi

4 Private insurance claim data represents data from riders focused on basement/foundation flooding, including sump

pump failure and sewage backup not due to river ine flooding.

5 The UFAA report did not include Kendall County in the CMAP region.
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urban flooding in the region, yet many existing programs and strategies are focused on riverine,
not urban, flooding.

Figure 1. Total insurance and disaster relief payouts by claim type and region for the  State of
Illinois, 2007 -2014.

$162,341,4927%
$69,574,925 3% $579,791,04225%

$139,149,8506% = CMAP (6 county) - Individual Assistan

CMAP (6 county) - Private Insurance
$115,958,2085%
CMAP (6 county) - NFIP

0,
$162,341,4927% = Rest of lllinois - Individual Assistance

Rest of lllinois - Private Insurance
Rest of lllinois - NFIP

m Statewide - Public Assistance

$1,090,007,15947%

Source2015State of lllinois Department of Natural Resources.

To better understand the location and costs of flooding damages within the Chicago region,
CMAP evaluated NFIP policies, claims, and payments, FEMA disaster relief IA grants, and
Small Business Administration (SBA) loans from 2003 to 2015by zip code.” Combined, NFIP,
IA, and SBA programs provided the Chicago region with $907 million in flood relief between
2003 and2015. Figure 2 highlights the total damage payments associated with NFIP, 1A, and
SBA payments by Zip code normalized by 2010 households during this time period. The
majority of payouts come from FEMA |A grants (65 percent), followed distantly by NFIP claims
(18 percent).

To interpret the results, it is helpful to have a better understanding of the different features of
these three federal programs. Created in 1968, the NFIP was designed to supplement private
insurance policies, such as renters and homeowners insurance, that do not typically cover losses
from riverine flooding. Today, NFIP po licies are mandatory for all newly constructed or
renovated structures with federally -backed mortgages located within the 100-year floodplain,

6 This exact time period of the preceding analysis is from October 1, 2003 to February 26, 2015. This time period was
chosen based on the availdle data from all three datasets.
7 Zip code geography was the smallest analysis unit available across all three datasets.
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and are available on a voluntary basis for renters and property owners located outside of these
areas as long aghe community or county has adopted FEMA -approved floodplain
management regulations.8 In order to file an NFIP claim, the property owner must have a policy
and be able to show that the damages were caused by flooding? NFIP policies have been
purchased in almost every applicable Chicago area community.

In the Chicago region, 63 percent of paid NFIP claims were located within the 100-year
floodplain. Paid claims in the floodplain accounted for 72 percent or $115 millio n of the total
payments from NFIP (Table 1). The average payment for claims in the 100year floodplain was
slightly higher than payments made outside of this area. Approximately 37 percent of paid
NFIP claims and 28 percent of all NFIP payments are generaed by policyholders who are not
required to purchase NFIP flood insurance.

Table 1. NFIP claims and payments in relation to the 100 -year and 500year floodplain, in the
Chicago region from 2003 to 20152

Filed Claims| Claims with Payment Average Paymen Total NFIP Payouts

100year floodplain 6,250 5,261 21,98 $ 115,659,78
500-year floodplaifi 1,273 1,005 $ 12,80 $ 12,869,58
Outside floodplain 2,816 2,101 $ 15,16| $ 31,869,15
Total 10,339 8,367 $ 19,170.3¢ $ 160,398,53

@ Does not include claims/payments for addresses that could not be matched usirgpdieng.

® The percentage of claims filed for locations within &@-year floodplain does not include the area also
identified in the 108year floodplain.

Source: 2017 Federal Emergency Management Agency.

Following a presidentially declared disaster, local residents, businesses, and governments are
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Presidentially declared disasters are reserved for events of such severity and magnitude that the

state or local governments cannot effectively respond.’® The disasters are delared by county

and are not limited to floodplain locations. The region experienced five presidentially declared

disasters related to flooding between 2003 and 2015 (Table 2). The FEMA IA grant program

consists primarily of one -time grants to residents and businesses for immediate relief and

structural repairs and are available to all residents regardless of income.

Federal disaster relief grants through the Individual Assistance program to residents and
businesses totaled $585 million, making it the largest program providing flood payments in the
Chicago region. Approximately 95 percent of all IA payments occurred for locations outside of
the 100year and 500year floodplain. The IA grant program paid 192,220 claims, with an
average of $3,046 per claim, ad payments were heavily concentrated in Cook County (93
percent). A quick comparison between IA and NFIP payments shows different distributions ¢

8 Almost all communities with floodplains in the Chicago Region are covered by NFIP, see www.fema.govi/cis/IL.pdf
91f a sewer backup occurs in the basement that can be attributed to flooding, it is covered.
10 FEMA Disaster Declaration Process. See www.fema.gov/disasterdeclaration-process
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Figure 2. Total flooding damage payments associated with NFIP, 1A, and SBA programs per
2010 household by zip code in the Chicago region from 2003 to 2015.
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NFIP, IA, and SBA Payouts
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with 1A damages concentrated in southeastern and western Cook County and NFIP payments
concentrated in northwestern and western Cook County and eastern DuPage County.

Table 2. Presidentially declared disa sters eligible for IA grants by county.

August 20 31, 2007 (DR.729) Kane, Lake, and Will

June 1- July 22, 2008 (DR771) Lake

September 130ctober 5, 2008 (DR800) Cook, DuPage, Kane, and Will

July 19August 7, 201QDR1935) Cook, DuPage

April 16May 5, 2013 (DR116) Cook, DuPage, Kane, Kendall, Lake, McHenry, and

Source: 2017 Federal Emergency Management Agency.

If a resident or homeowner experiences damages in excess of what their NFIP insurance or 1A
grant will cover, they may be eligible for a low -interest, long-term disaster loan through the
Small Business Administration. These loans are intended to be a last resort, and are only eligible
for demonstrated needs that are not covered by other relief programs. Access to SBA loans are
granted following a presidentially declared disaster or additional disasters identified by the

state. The region has experienced four such additional disasters between 2003 and 2018.The
Small Business Administration provid ed the region with $157 million in low -interest disaster
loans between 2003 and 20152 Approximately 87 percent of this total, or $137 million, were
made to individuals. The remaining $21 million went to local businesses. Similar to the IA
program, SBA loans were heavily concentrated in Cook County (82 percent).

While the damages documented through the NFIP, FEMA IA grant program, and SBA loan
program help provide a partial understanding of the cost and extent of flooding, it is not
comprehensive of the damages experienced in the region. There are a variety of limitations and
barriers to consider, including the lack of private insurance data, economic barriers in obtaining
insurance, underutilization of available resources, and flooding associated with smal ler storm
events that may not trigger presidentially declared disasters. Flooding is known to result in
property damage under a range of different sized storms. For example, some neighborhoods
experience basement backups during 2 to 5year storm events which will not be captured by
disaster relief programs. In addition, this analysis focused on property level damage and did
not include disaster relief and hazard mitigation programs for local governments.

CMAP was unable to obtain the private insurance claims data on basement/foundation flooding
for this analysis. Reviewing data for six counties in the Chicago region, the lllinois Department
of Natural Resources (IDNR) found that private insurance claims accounted for almost $1.09

11 For purposes of this report, CMAP reviewed SBA loans associated with the five presidentia lly declared disasters
and four additional disasters recognized by the SBA program: March 17 -April 20,2008 (IL-00014), July 2728, 2011 (Il
00032), April 4, 2008 (IN00022), June 189, 2009 (W}00019).

123BA Disaster Loans are intended to supplement public and private relief programs. Interest rates, repayment
periods, and other terms are determined by need, availability or credit, and amount of non -SBA relief received.
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billion or 60 percent of payouts when evaluating NFIP, IA, and private insurance payments
between 2007 and 20143In 2014,CNT reviewed the cost and prevalence of flooding within
Cook County by zip code between 2007 and 2011and found that 28 percent of payments came
from private insurance. 141> While these two studies used different time periods and
geographies, the difference in private insurance amounts could be partially attributed to
different rates of securing private insura nce within the Chicago region.

Parts of the region face greater flooding challenges

As shown above with the available data on flooding damages, parts of the region are more
susceptible to flooding. These are largely locations that predate modern stormwater and
floodplain management design standards and/or have been impacted by increased
development within the watershed or sewershed. When flooding does occur, some populations
and communities struggle to recover from flooding damages and may lack the capacity or
financial resources to reduce their exposure in the future.

The extent of development and the transformation of the landscape has increased stormwater
runoff and contributes to downstream flooding and demands on the drainage system. Wetlands
and other permeable landscapes have provided storage and infiltration for rainwater volumes.
Agriculture and urbanization have led to large -scale removal of natural habitat and subsequent
alteration of drainage patterns through the creation of impervious surface. Much of the Chicago
region was constructed before the advent of modern stormwater management principles. The
designs of this earlier development focused on conveying runoff from impervious surfaces as
quickly as possible and eliminated natural drainage an d infiltration capacity. Given this
drainage structure t without a focus on managing the stormwater onsite ¢ storm events that
overwhelm a portion of the system often lead to flooding elsewhere. Development and
infrastructure decisions in one location can have downstream impacts, yet those impacts are not
always properly understood or evaluated during the development process, especially across
jurisdictional boundaries. In recent years, the loss of storage volume provided by some of these
resources have bea mitigated for via county stormwater and floodplain management
regulations; yet large areas lack proper stormwater management facilities or are impacted by
upstream actions.

Development has been constructed in a variety of locations that are more prone to flooding due
to environmental conditions. Construction of homes and businesses have occurred within the
floodplain, which is an area of higher documented flooding risk. Starting nationally in 1968,
mapped floodplains were recognized in development regul ations to keep people and
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Resources, Office of Water Resources, June 2015, http://www.isws.illinois.edu/hilites/more.asp?id=ufaa&fr=hi
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regulations. In addition, continued development and increasing precipitation trends may result

in the expansion of the floodplain into areas th at were not designed to accommodate flood

levels. Development has also occurred in areas with hydric and poorly draining soils, areas with

a high groundwater table, and low -lying areas. Such conditions, absent an adequate or

maintained drainage system, can cause yard ponding and basement flooding or seepage.

Basements are prevalent in the region and stormwater can enter a variety of ways, including via

the sewer system.

Flooding does not affect all populations equally. Vulnerability to flooding appears to be greater
in individuals already facing social vulnerability due to socioeconomic, demographic, and

health factors.t6Through exploration of inclusive growth strategies, CMAP has identified
economically disconnected populations that may lack access to crtical resources that allow
them to participate fully in the regional economy. These same conditions can make it difficult
for residents to respond to flooding as it occurs as well as the aftermath of damages it can bring
to homes and businesses. During flooding events, the elderly and residents with disabilities or
illnesses are most vulnerable to acute, disruptive flooding, particularly when power outages

and transportation disruptions interrupt daily needs and medical treatment. Low-income
residents may struggle to pay for flood insurance, the clean -up costs and loss of personal
belongings, as well as the repairs that could reduce their flood exposure in the future. Renters
insurance does not cover flood damage, and most landlords purchase structure-only p olicies,
populations with flooding damages documented through the FEMA IA grant program from
2003 to 2015. This grant program was selected given that it is availalte to all residents and does
not require advance participation or other loan requirements as required by NFIP and SBA
disaster loans respectively 1’ Many of the zip codes with the highest amount of damages
correspond with the census tracts identified as economically disconnected, particularly
southeastern and western Cook County.

Communities that have experienced disinvestment, or a persistent lack of private and civic
investment after the long -term flight of businesses and/or residents, can be more vulnerable to
flooding when it occurs. Disinvested areas may have higher building a nd lot vacancies, low tax
bases with high tax rates,and aging or poorly maintained physical infrastructure, and their
residents may experience higher rates of poverty and unemployment. The cost of chronic
flooding on public assets is a drain on all munici pal governments, but local governments
already facing constraints due to disinvestment may have a particularly hard time responding
to flooding. They may lack staff to document damages that help obtain public

EOQEWET Ul UwnOOOEUO~? w( OUI UOE UDOOE 6106710 103BOdijerpH10a27015. 0P E w' 1 EOUT Owl
17 Economic factors are likely influencing participation in the NFIP program. IDNR found that the average household

income for NFIP claims was $61,626. While the NFIP provides voluntary insurance to most communities in the
region, residents may not participate given economic constraints.
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Figure 3. Economically Disconnected Areas and IA grant payments per 2010 household by
zip code in the Chicago region, from 2003 to 2015.
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assistance dollars and lack the critical financial resources to repair damages and maintain
stormwater infrastructure. In addition, they may lack the capacity to effectively implement
floodplain management solutions or develop stormwater management plans t hat could reduce
the risk to residents, businesses, and public assets in the future.

Flooding impacts implementation of regional strategies
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for all. GO TO 2040 identifies a series of strategies to help us achieve this regional vision,

including directing reinvestment and growth to existing communities, maintaining existing

roads and transit to foster a robust economy, and protecting and enhancing our natural

resources that provide essential services. Yet flooding, particularly chronic flooding, can lead to

reductions in quality of life and make it more difficult to implement many of the strategies that

are key to regional prosperity .

Property damages from reoccurring flooding can contribute to larger scale disinvestment that is
not fully captured in insurance claim or disaster relief data. Flooded areas can become less
desirable places to live and work, which may hamper redevelopment and increase
disinvestment in the area. Areas that flood show signs of deterioration, including worn building
facades, streets, and sidewalks, and flooding also contributes to the devaluation of property.
CNT found that wet basements can decrease property values by 10 to 25 percat and are cited
as a primary reason for not purchasing a home 18 According to FEMA, nearly 40 percent of small
businesses never reopen following a flooding disaster.2These vacant storefronts can decrease
property values and vibrancy in downtowns and other commercial areas. The contribution of
flooding to disinvestment can make it difficult for the region to pursue infill and redevelopment
strategies until stormwater management solutions are in place.

Stormwater runoff carries non -point source pollutants from streets and lawns, which impair
water quality and corresponding habitat in streams and rivers. This not only impacts surface
water quality but also the quality of groundwater , and can lead to increasing treatment costs for
community water suppliers. A t the same time, the impervious surfaces that generate
stormwater runoff can significantly reduce the infiltration and recharge of rainwater into
groundwater systems. In combined sewer systems, excessive stormwater runoff volumes can
cause overflows of combined sewage and stormwater into receiving rivers, thereby impairing
aqguatic habitat and potentially increasing downstream drinking water treatment costs,
particularly on the Fox and Kankakee Rivers.

Stormwater entering either a combined sewer system or through inflow and infiltration of a
separate sewer system increases the demand on wastewater treatment facilities as it works to
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treat both sewage and stormwater. Wastewater treatment is expensive and energy intensive,

and such investments are wasted if used to treat stormwater. In addition, rising floodwaters can
impair infrastructure and facilities used to convey and treat water, such as wastewater and

water supply treatment facilities and distribution systems. Stormwater runoff and flooding
increase thecosts of restoring our water resources and strains the ability of our utilities to

provide critical water and wastewater service.

Flooding also affectsUT 1 wx 1 Ui OUOEOET wOi wUOT T wUl T POOUwWUUEOUx OL
maintenance and replacement costsover time. Street drainage systems may become overloaded,
resulting in street flooding and possible street closures and rerouting. Road and transit closures
can cause a cascade of indirect impacts, including declines in economic productivity and
emergency service provision. Flooding often results in damage to transportation infrastructure.
This can come in the form of catastrophic events, like when riverine flooding washes out

bridges and culverts, as well as more subtle changes that shorten the life expecancy of
infrastructure. Standing water can weaken the road base, while high soil moisture levels can

lead to structural declines in roads, bridges, and tunnels. These impacts can lead to more
frequent repair or replacement of components of the system, alsocontributing to declines in
performance.

A changing climate is anticipated to bring more flooding

Northeastern lllinois has already experienced, and is projected to see even greater, changes in
temperature and precipitation from climate change. This can result in increases in flooding due
to increased frequency and intensity of storm events, reduced soil capacity from drought, and
increases in winter rain and denser, heavier snow. Nationwide, the heaviest rainfall events have
become heavier and more frequent. Between 1979 and 2009, the region experienced 40 percent
more precipitation than the prior 30 -year period. Storm events are also getting bigger: up to 40
percent of total annual precipitation in recent years came from the top 10 rainiest days.2 This
has important implications for flooding as the amount and time interval of precipitation can
impact how much of the rainwater is absorbed by soils or handled by drainage systems. Storm
events with steeper and higher peak discharges can result in more flooding as the soils and
sewers quickly reach capacity. A higher frequency of heavy storms can create wet periods, with
a higher risk of flooding from a subsequent storm due to saturated soils, full detention ponds,
and higher water levels of rivers and streams. A two to three-inch storm during a wet period
may do more damage than the same precipitation falling during a more typical period.

Climate change is expected to also bring extended dry periods to the region, particularly in the
summer months.?! Coinciding with high temperatures, these droughts could dry soils and
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Resources, Office of Water Resources, June 2015, http://www.isws.illinois.edu/hilites/more.asp?id=ufaa&fr=hi
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reduce stormwater infiltration. While on the face of it, drought could be thought to reduce
flooding, the decreased infiltration capacity of soils could result in more stormwater runoff
when storm events return. Climate change is anticipated to result in more winter precipitation
falling in the form of rain rather than snow. When snowfall does occur, it is projected to be
more intense, with more snowfall accumulation per event and denser, heavie r snow.22 Snowfall
can result in flooding if large amounts of it melt in a short period of time. The risk of flooding
increases when the ground is frozen, drainage systems are blocked by snow or ice, and rainfall
occurs on top of packed snow.

Strategies for reducing flooding impacts

Many attribute the extent of our flooding issues to historical and continued mismanagement of
resources. In the face of potential droughts and increasingissues with drinking water supplies,
rainwater is a valuable resourceand could utilized to address these and other challenges. Yet
stormwater runoff currently contri butes to declines in water quality, degrades habitats,
damages buildings and infrastructure, and impacts safety and quality of life. CMAP articulated
the importance of integrated water resource management in the recent Water Resources
strategy paper.2 This paper builds on those principles and focuses on strategies that can reduce
the negative impacts of flooding.

Flooding will inevitably continue in the Chicago regi on. Extreme events, like those recently
experienced in Houston, cannot be fully accommodated via stormwater management
techniques without fun damentally changing other assets of the Chicago region. However, flood
protection from more frequent storms should be achievable and will ultimately reduce flooding
damages over the long term. Currently, some neighborhood drainage systems struggle to
handle the two-year storm event. As a region, we need to set baseline priorities so that all
residents are safe fromfrequent storms. We also need to set expectationsThe region hasa high
amount of impervious cover on a flat landscape - rainwater will inevitably pon d and
accumulate. We have a choice in how we harnessand utilize this assetso that it contributes to
our region instead of damaging structures and impacting our quality of life.

Achieving a reduction in the negative impacts of flooding will take a variety of approaches and
will require participation from a variety of different partners involved in land use an d
transportation decisions. Strategies to reduce flooding damages must address a range of issues,
from updating standards for the built environment to coordinating across jurisdictions to
maintain natural resources. The strategies presented in the following section (summarized in
Table 3) recommend actions that CMAP should take to improve stormwater management and
identify specific agency programs or projects that can implement the recommendations. CMAP

22 Jaffe, M. and Woloszyn, M. ?An Initial Assessment of Winter Climate Change Adaptation Me asures for the City of
"1 PEET OGeaGtait ha @nd Policy Journal, Vol.6, No. 2, pp. 525.v

http://www.cmap.illinois.gov/documents/10180/653821/Water+Strategy+Paper_FINAL_+9-21-17.pdf/b7aa6b24a482
4718b51f-e82effc34a9e
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functions broadly include transportation programming, the Local Technical Assistance
program, local ordinances and toolkits, policy research and development, and ongoing or
upcoming work to develop ON TO 2050.

Table 3. CMAP recommended actions and implementation strategies for stormwater and flooding

Recommended actions ‘ Implementation strategies

Identify and Update precipitation data and floodplain maps
communicate flooding Continue advancing watershed and sewer modeling efforts
risk and exposure Enhance understanding of urban flooding risk

Assess impacts to vulnerable populations, communities, and critical assets
Communicate risk and exposure to residents, businesses

Advance planning efforts | Continue advancing stormwater management ordinances

to reduce current and Update municipal plans and ordinances to better manage stormwater
future risk Coordinate flood reduction and water quality improvement efforts
Enhance floodplain management compliance

Prepare for future floods

Invest and maintain grey | Enhance maintenance of grey and green infrastructure Protect and expand
and green infrastructure | open spaces to enhance stormwater management

Encourage coordinated investments with green infrastructure

Establish dedicated revenue streams for stormwater management

Increase resiliency of Conduct vulnerability assessments to transportation planning
transportation system Integrate stormwater management in transportation planning and
investments

Develop and enhance operational strategies to maintain performance

Enhance coordination and information sharing

1. Identify and communicate flooding risk and exposure

( OWOUEIl UwUOwWUT EVET wUT T wUT T POOZzUwWI BRxOUUUT wUOw
pursue strategies to enhance our understanding of where and when urban and riverine flooding
could occur and communicate this risk to stakeholders. Land use and transportation decision -
makers must have access to the best available data about flooding risk to make informed
decisions. Private actors, such as residents and small business owners, also need to have a better
understanding of where and when flooding could aff ect them so they can take steps toward
reducing their risk.

OuUui

However, reliance on outdated floodplain mapping and precipitation data is hampering the

Ul T POOZUWEEPOPUaAwWUOWPETI OUPI awEOEWEOOOUOPEEUT wubVI
to urban flooding, its disparate causes makes it difficult to accurately map risk at a small scale,

such as the property level. The distribution of flooding impacts across the region is uneven,

which creates a need for decisionmakers to identify demographic groups and communities

particularly vulnerable to flooding. CMAP has drafted regional urban and riverine flooding

‘ Chicago Metropolitan
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susceptibility indexes to help identify the areas of the region most in need of mitigation
activities. These and other strategies are important stepsto better identify and communicate
flooding risk for more informed decision -making.

1.1 Update precipitation data and floodplain maps

Floodplain maps are the most commonly used tool to identify areas at risk of riverine flooding.

The insurance industry uses these maps, known as Flood Insurance Rate Maps (FIRMs), to

determine whether a property owner is required to purchase federal flood insurance through

UT 1T w-EUDPOOEOWHOOOEW( OUUUEOET w/ UOT UEOQwm- %(/ ABdw3T 1 w
improvements . The lllinois State Water Survey (ISWS) is completing a multiyear project to

UxEEUOTI wOT T wUI T DHPOOzUwWw%»( 1, UWEOCEWEDT PUP&AT wOT T OwUOwi O
work, ISWS is also incorporating engineering studies (H&H), collected information, or

incorporating new engineering data submitted by others as Physical Map Revisions (PMRS) into

the Digital FIRMs. ' Ob1 Y1 UOwUT | wUOET UO0abOl wEEUEwWUUI EwUOWEUI E
relies on outdated rainfall data, which results in maps that may not ac curately reflect riverine

flood risk. The data used in floodplain modeling and remapping continues to rely on

precipitation accounts from 1901 to 198324 which does not account for precipitation patterns we

have experienced since 1983, nor does it take intaccount the effects of a changing climate.

EEPUPOOEOQWEEUVUEwWT ExUwi DPOET UUwWUTT wUT 1 DPOOZUWEEDPODPUA
risk. Base flood elevations (BFESs) are instrumental in communicating the water surface
elevation and mapped BFEs exid for the 1 percent annual chance flood.. However, some stream
reaches in the region lack mapped floodplains.2® For other reaches, upstream development and
new structures, such as bridges or culverts, can alter the extent of the floodplain and are not
alway s incorporated into floodplain remapping exercises.

There are a number of activities CMAP and its partners can pursue to update floodplain maps

and educate the public on their use. CMAP should support efforts by the Counties,

Metropolitan Water Reclamati on District, and State to obtain resources to enhance data and

modeling. CMAP UUx x OUUUw( #- 1zU0wl i i OUOUwUOOwWUxEEUI w! UOOI UD
and supports proper funding for IDNR and ISWS to conduct updates on a regular basis. Future

updates should integrate precipitation projections that account for future climate scenarios,

especially since long term investments are keing based on this information. As new regional

climate models evolve, IDNR and ISWS should be funded to integrate this inform ation on a

regular basis.

(#- 1WEOQOEwW( 262 wUl OUGEWI EY] WEETI gUEUI wi UOEDP GitewUOwI OU
updated to reflect current precipitation and development conditions. CMAP also supports

2AHuff, F. 8 OwE OE w) ®Rairfad DistriGuitidneBiHydroclimatic Characteristics of Heavy Rainstorms in
lllinois (Bulletin 70) ,? lllinois State Water Survey, 1989 ,www.isws.illinois. edu/atmos/statecli/RF/rf.htm
B2 (E1 OUPI PEEUDPOOWOT WUOOBExx1 Ew2x1 EPEOW®%OOOEW EAEUEW Ul EUwPOuw(
www.illinoisfloodmaps.org/sfharisk.aspx
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efforts to increase transparency of floodplain mapping, particularly identifying when maps
were modeled and what data contributed to their creation. This information will help prioritize
efforts to bring floodplain maps up -to-date based on changes in watershed conditions. Within
their service areas, MWRD provides an inundation layer that accounts for their sewer
infrastructure system. This is a valuable planning tool for communities facing riverine flood risk
and regular updates should be performed to reflect current precipitation data as well as new
development and infrastructure.

While updating precipitation data and floodplain and inundation maps will be performed by
other partners, CMAP can play a supporting role. CMAP should work with the ISWS, IDNR,
and FEMA to identify existing data inputs or data gaps, such as building footprints, that could
improve floodplain mapping. Upon developing building footprint data for the entire region,
CMAP should map the elevation of structures relative to the expected height of flood (known as
the base flood elevation) for different percent chance storms to define low and high risk areas.
CMAP should also work with regional partners to obtain better land surface elevation data, as it
becomes availablez®

1.2 Continue advancing watershed and sewer modeling efforts

USACE, MWRD, County stormwater agencies, and municipalities have greatly enhanced our
understanding of how our existing regional and local drainage system operates the location of
flooding problem areas, and how potential solutions could address flooding . Through
stormwater modeling, governments , often in partnership with the engineering consulting
industry, have produced watershed plans and detailed sub -area plans that provide the region
with critical information about flooding risk and corresponding solutions . Hydrologic and
hydraulic (H&H) models estimate how rainfall is converted to runoff and how  stormwater
volumes are routed through the sewer network (or overland) to a river, regional sewer, or a
treatment plant.2” These models are the primary way infrastructure managers estimate flood
levels and duration for different storm events and understand how different grey and green
infrastructure solutions would address a given flooding problem. These studies are critical for
targeting investments to priority areas, and understanding the vulnerability of other
infrastructure assets as well as cascading economic impacts from flooding.

CMAP supports continued efforts to advance and maintain up -to-date modeling efforts and
expand studies to watersheds or sewer systemsthat have yet to be reviewed." , / z Uw
development of a land use model could help incorporate future land use conditions and their
corresponding water resource impacts into modeling efforts. Large scale studiesperformed by

Ad Hoc Subcommittee on State, Local, and Private Sector Preparedness and Integration Committee on Homeland

Security and Governmental Affairs, U.S. Senate, July 282010,

www.nationalacademies.org/OCGA/111Session2/testimonies/OCGA_ 147146
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Metropolitan Planning Council and CH2M, November 14, 2016,
www.metroplanning.org/uploads/cms/documents/mpc_regionalstormwatermodeling_2016 -11-10.pdf
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the USACE are oftenfunded through the Water Resources Development Act, Energy and Water
Development Appropriations Act, or the Great Lakes Restoration Initiative. 22 CMAP supp orts
continued support for the USACE through these funding programs in order to continue
advancing watershed and sewer modeling efforts. At the c ounty and municipal scale, funding
for watershed and sewer modeling comes from a variety of sources. CMAP identifies a range of
funding approaches in strategy 3 for these efforts as well as coordination opportuni ties in
strategy 5.

MPC and CH2M, an engineering firm, developed a proposal for a modeling framework to
address the multi-jurisdictional nature of stormwater management. 2° The proposal seeks to
build a single regional hydrologic and hydraulic (H&H) model that would enable local planners
and community leaders to quickly evaluate the regional impact of local decisions. Additionally,
the tool would allow communities to identify the primary drivers of existing flooding, and
prioritize the most cost -effective strategies for addressing them, regardless of jurisdictional
boundaries. Building a regional scale model would not only provide a more precise
understanding of flood drivers and impacts, but also enable lower -capacity communities to
conduct more in-depth analysis than would otherwise be possible and inform state and county
investments.

Because of the large scale of the project, a state or federal agency would likely need to take the
lead in developing the tool itself. MPC and partners ¢+ USACE, MWRD, counties, CMAP, |IEPA,
the City of Chicago, and other individual municipalities ¢ should continue to explore how to
implement such program. To that end, the Calumet Stormwater " OO OE E ODdfaGmlY 1 z U
Modeling viewer 3°is a first step in building more awareness of what models currently exist in

the region.

1.3 Develop planning tools to understand urban flooding risk

In recent years, CMAP and regional partners have undertaken approaches to better understand
urban flooding risk and damages. " - 3s#revalence and Cos of Urban Flooding 3! shed
significant light on the issue and influenced a statewide study. 32 Ongoing studies include the

28 David Bucaro, USACE, Communication to the Calumet Stormwater Collaborative, March 3, 2017,
ww w.metroplanning.org/uploads/cms/documents/csc_presentation_usace_authorities_03mar2017pptx.pdf
X9 OET Ow! 1 TEYDOUOW wRUEOI POUOwWI OU wxd Il WIO@UEDWOUY @HIE WiNWW/DAWEB®ERI®IOC
Metropolitan Planning Council and CH2M, November 14, 2016 ,
www.metroplanning.org/uploads/cms/documents/mpc_regionalstormwatermodeling_2016 -11-10.pdf
02" EOQUOI Uw2UOUOPEUI Uw" OOOEEOUEUPY!I W#EUEWEOE W, OEI OPOT w, ExxDOT
www.arcgis.com/home/webmap/viewer.html?webmap=a46bb8d241e4419chc72577fe9d5e70f
3tcenteri OUw-1HT T EOUT OOGEW3T ET OOOOT aOw?31 1 w/ Ul YEOI OET wEBEwW" OUUwOI
"OUOUaOwW( +07 wl YKOwPPPEEOUSOUT yUDPUI UxEIT 1 EUOUYI DOl UrxUEOPEEUD
21 UEEwW6 DOUI UUOwWI DWEOOW? 1 wx GEUWOOUWW EWODEE OEW%O QOEMO OODOODUwW#
Resources, Office of Water Resources, June 2015, http://www.isws.illinois.edu/hilites/more.asp?id=ufaa&fr=hi
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including Chicago, which have experienced significant damage from urban flooding. 32

CMAP has developed urban and riverine flooding susceptibility indexes to identify priority
areas across the region for flooding mitigation activities. The urban flooding susceptibility index
includes all developed areas of the region outside of the FEMA 100-year floodplain or MWRD
100year inundation layer within Cook County ( Figure 4). Unlike riverine flooding, which has
been modeled and studied for years, urban flooding risk has been largely unknown outside of
infrequent and individual modeling efforts often carried out by municipalities. Th e urban
flooding susceptibility index is the first regional attempt to fill this knowledge gap. The riverine
flooding susceptibility index pertains to developed areas of the region within the FEMA 100 -
year floodplain or MWRD 100 -year inundation layer withi n Cook County, and highlights areas
within floodplains that have greater mitigation needs (Figure 5). This largely reconfirms priority
areas that have long been recognized and studied by county stormwater agencies and USACE.

The regional flooding susceptibility indexes can help CMAP and partners focus stormwater
planning efforts and investments within the region. It does not replace more technical efforts,
but can instead begin to identify where those technical studies and corresponding investments
are needed. More details on the methodology of the indexes are included in the appendix.
CMAP should use the indexes to prioritize and inform land use and transportation plans
developed through the Local Technical Assistance (LTA) program (Strategy 2.2) Other
potential applications of the indexes are explored in other strategies of this paper.

As national and local studies advance our understanding of urban flooding, CMAP should
continue to refine the flooding susceptibility index es to improve their accuracy and utility.
Possible refinements could improve the use for assessing impacts to the transportation network
and incorporating updated precipitation data and future projections into the index, particularly
for urban flooding. On ce refinements have been made, CMAP should host the indexes on the
CMAP website and develop a guide to help municipalities, community organizations, and other
units of government utilize the information in planning activities and communicate potential

risk to the public.

BI4UEEOWHOOOEDOT wbOwUT 1 wa OPUT Ew2UEUT UO? w3 éntl MediEingD@i€dhOw EEET OD
on Earth and Life Studies , Policy and Global Affairs, Office of Special Projects, Water Science and Technology Board,
PGA-OSP-16-04, https://www8.nationalacademies.org/cp/projectview.aspx?key=49844
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Figure 4. Regional urban flooding susceptibility index
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